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Background: Acute type A aortic dissection can extend into arch vessels, including the common carotid arteries. Although
several reports describe concomitant endovascular repair of common carotid artery dissection (CCAD) during open
ascending aortic repair, the criteria for repair, natural history, and risk of stroke are unclear. We examine the literature
and our experience with nonoperative management of CCAD after acute aortic dissection repair to determine the risk of
stroke and the need for carotid revascularization.
Methods: We queried our cases of type A aortic dissection over a 10-year period from January 2002 to December 2011.
Imaging was reviewed to determine the presence of CCAD and degree of true-lumen stenosis. Analysis was performed to
determine risk of stroke and survival on initial presentation and during follow-up. Survival functions between excluded
groups and those with and without CCAD were compared using log-rank statistics.
Results: We repaired 288 cases of acute type A aortic dissection during the study period. Adequate carotid imaging was
available in 179 patients and comprised the study group. We identiﬁed 43 cases with CCAD (group A, 24.0%) and
136 cases without it (group B, 76.0%). History of previous stroke was not a risk factor for new stroke in either group
(P [ .517). Bilateral CCAD occurred in 16 cases (37.2%). Stroke on initial presentation was more common in group A
(18.6%) than in group B (8.1%; odds ratio, 2.6; 95% conﬁdence interval, 0.97-6.95; P [ .051). Degree of stenosis or
false-lumen thrombosis did not affect rate of stroke on presentation. The degree of postoperative true-lumen stenosis
ranged from 0% (resolution) to 90%. No patient with CCAD had stroke or required carotid revascularization after
discharge on follow-up. The 5-year, stroke-free survival rates in groups A and B were 69.7% and 73.6% (P [ .820),
respectively.
Conclusions: CCAD, due to extension from aortic arch dissection, has a low risk of subsequent stroke after the initial
event. Based on current data, there is little evidence to suggest that aortic origin CCAD requires repair in the absence of
recurrent symptoms, regardless of the degree of stenosis or false-lumen patency. Recommended optimal medical therapy
includes either aspirin or anticoagulation for 6 months after initial presentation. Additional longitudinal studies are
needed. (J Vasc Surg 2013;58:910-6.)The management of common carotid artery dissection with cerebrovascular dissections on medical therapy is less
(CCAD) from extension of acute aortic dissection is
unclear. Mural thrombus may cause carotid stenosis or
distal thromboembolism. Medical management consisting
of antiplatelet agents or anticoagulation forms the mainstay
of therapy. A recent study and literature review showed
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://dx.doi.org/10.1016/j.jvs.2013.03.042than 5%.1 Despite the success of medical therapy, some
authors advocate early carotid revascularization in cases of
aortic origin CCAD before aortic repair and before a trial
of medical therapy.2-7 This presupposes that aortic origin
CCAD is a risk for postoperative neurologic events and
that preemptive repair mitigates such risk. Recent reports
involve carotid artery angioplasty and stenting (CAS),
either during open aortic repair6 or soon thereafter.4,5,7
Our protocol for aortic origin CCAD involves urgent
open repair of acute type A aortic dissection without preop-
erative carotid revascularization. Carotid intervention is
offered only for recurrent symptoms referable to CCAD
after aortic repair and after initiation of medical therapy.
We examine the literature and our cases of aortic origin
CCAD to determine the risk of stroke on presentation,
natural history in follow-up, risk of late neurologic events,
need for subsequent carotid revascularization, and overall
survival. Our goal is to develop a treatment algorithm
reﬂecting the current state of evidence.
METHODS
The local research ethics committee approved the
study. We prospectively maintain an aortic database and
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a 10-year period from January 2002 to December 2011.
An experienced, board-certiﬁed vascular surgeon (KCO)
reviewed the carotid imaging to conﬁrm the presence of
CCAD. Patients without adequate carotid imaging were
excluded. Acceptable imaging included contrast-enhanced
computed tomography (CT), magnetic resonance imaging
(MRI), and carotid duplex ultrasound. Degree of true-
lumen stenosis and false-lumen patency was determined
by cross-sectional imaging using a modiﬁed Common
Carotid method.8,9 This entails wall-to-wall measurement
of the common carotid artery including true and false
lumens (B). The patent true lumen at the narrowest point
in the common carotid artery (A) was subtracted from the
wall-to-wall measurement (B-A) and divided by the wall-
to-wall measurement [(B-A)/B]. Stenosis was not calcu-
lated in cases of patent false lumen. Survival data were
obtained from ofﬁce records and augmented with the
Social Security Death Index (SSDI). Data concerning
new cerebrovascular ischemic events were obtained from
ofﬁce follow-up records. Follow-up was considered
adequate only if ofﬁce records contained speciﬁc informa-
tion obtained within the last year regarding aortic, cardiac,
or cerebrovascular symptoms and interventions subsequent
to initial repair of acute type A aortic dissection.
Operative methods. Our treatment protocol included
urgent operation with cardiopulmonary bypass, deep hypo-
thermic circulatory arrest, and retrograde cerebral perfu-
sion as described previously.10,11 In patients presenting
with massive stroke and coma, delayed aortic repair was
performed at the discretion of the surgeon and the patient’s
family, depending on the degree of recovery and prog-
nosis.12 We found a reduction in mortality and stroke with
ascending and aortic arch repairs using retrograde cerebral
perfusion and deep hypothermic circulatory arrest and,
since 1993, have routinely adopted these methods.10
Cardiopulmonary bypass was routinely initiated via
femoral artery cannulation. Although the cooling period
was usually less than 15 minutes, cerebral oximetry as
well as bladder and nasopharyngeal temperatures moni-
tored adequate femoral arterial inﬂow. Axillary artery can-
nulation was used in cases of femoral artery pulse
deﬁcit.13 Venous cannulation was via the superior and infe-
rior vena cava or femoral vein. Superior and inferior vena
cava control was obtained by looping with umbilical tape.
Continuous retrograde cold blood cardioplegia was given
via the coronary sinus, while intermittent antegrade cardi-
oplegia was administered via the coronary ostia after
opening the aorta. A left ventricular sump was inserted
into the right superior pulmonary vein.
After isoelectric electroencephalography with pupils
ﬁxed and dilated, bypass is discontinued and circulation
arrested. Retrograde cerebral perfusion is started via the
superior vena cava cannula. The patient is placed in slight
Trendelenburg position. The ascending aorta is then
opened (without cross-clamping) and replaced with
a woven Dacron graft impregnated with gelatin or
collagen. The distal extent of repair is not determined bythe presence of preoperative malperfusion or presence of
brachiocephalic dissection, but rather by the condition of
the transverse aortic arch. Our operative goal is to resect
the intimal tear, regardless of whether it is an entry or re-
entry tear. In our experience, most tears are in the
ascending aorta and not in the aortic arch. Therefore, a
beveled anastomosis (proximal or hemi-arch replacement)
is sufﬁcient. If the intimal defect is within the transverse
aortic arch, most of the entire arch is replaced.
Statistical analysis. Frequency analysis was performed
to assess differences between dissection groups in discrete
variable comorbid conditions. Continuous variables were
compared between groups by unpaired t-test for normally
distributed data. The Mann-Whitney U test was used to
assess the difference between two independent groups
when normal distributional assumptions were not met.
P values were estimated using log-rank tests to evaluate
statistical signiﬁcance of differences in long-term survival.
A P value of #.05 was considered signiﬁcant. Multivariate
proportional hazards (Cox) regression analysis was used to
assess survival function differences between groups with
and without CCAD while controlling for other covariates.
Comparisons were also made between groups with and
without adequate carotid imaging. Patients with malper-
fusion syndrome were assigned a number corresponding to
the number of ischemic vascular beds. The total number of
perfusion defects was then calculated for each patient as
a measure of perfusion defect burden (range, 0-6). P values
for comparison of perfusion defect burden between groups
with and without CCAD were calculated using the Wil-
coxon rank-sum test. All computations were performed
using SAS 9.3 (SAS Institute Inc, Cary, NC).
RESULTS
We repaired 288 acute type A aortic dissections during
the study period. Adequate carotid imaging was available in
179 patients and comprised the study group. We identiﬁed
43 cases with CCAD (group A, 24.0%) and 136 cases
without (group B, 76.0%). Baseline characteristics of the
two groups are shown in Table I. The mean ages in groups
A and B were 55.5 and 57.1 years, respectively (P ¼ .532),
with 125 males (69.8%). There were no signiﬁcant differ-
ences in gender, comorbidities, or renal function on admis-
sion. History of previous stroke was not a risk factor in
either group (P ¼ .517). Stroke on initial presentation of
aortic dissection occurred in 18.6% of group A and in
8.1% of group B patients (odds ratio [OR], 2.6; 95% conﬁ-
dence interval [CI], 0.97-6.95; P ¼ .051). Ascending
aortic rupture on admission was more common in group
A but did not reach statistical signiﬁcance (20.9% vs
12.5%; OR, 1.9; 95% CI, 0.76-4.53; P ¼ .172).
Most patients had ascending aorta and proximal arch
replacement with beveled distal anastomosis to replace
the lesser curve of the aortic arch (88.4% in group A and
84.6% in group B; P ¼ .313). No patient had total arch
repair in group A, while seven patients in group B had total
arch replacement with or without elephant trunk. Two
patients in group A suffered intraoperative death. One
Table II. Carotid dissection morphology and stroke
Variablea Right CCAD Left CCAD Bilateral CCAD
Patients with
CCAD
Patients without
CCAD
Total (n ¼ 179) 15 12 16 43 136
Preoperative stroke (n ¼ 179) 5 0 3 8 (18.6) 11 (8.1)
Postoperative strokeb (n ¼ 177) 4 1 1 6 (14.6) 14 (10.3)
Postoperative patent false lumenc (n ¼ 32) 5/10 9/10 8/12 22 (68.8) n/a
CCAD, Common carotid artery dissection.
aData shown as number of patients (%) where n equals number of patients with data available.
bPatient number with data available reﬂects two intraoperative deaths.
cData shown as number of patients over number with data available.
Table I. Patient demographics, known comorbidities, surgical reconstruction, and outcomes
Variablea
Group A (CCAD)
(n ¼ 43)
Group B (no CCAD)
(n ¼ 136) Both P value
Age,b years 55.5 6 13.7 57.1 6 14.9 57.1 6 14.5 .532
Male gender 31 (72.1) 94 (69.1) 125 (69.8) .711
History:
Tobacco smoking (n ¼ 176) 25 (58.1) 80 (60.2) 105 (59.7) .815
Street drug usec 6 (14.0) 4 (2.9) 10 (5.6) .006
Stroke (n ¼ 178) 6 (14.0) 14 (10.4) 20 (11.2) .517
Coronary artery disease (n ¼ 178) 7 (16.3) 28 (20.7) 35 (19.7) .522
Myocardial infarction 2 (4.7) 7 (5.2) 9 (5.0) .897
Atrial ﬁbrillation 1 (2.3) 6 (4.4) 7 (3.9) .539
Hypertension 35 (81.4) 110 (80.9) 145 (81.0) .940
Chronic obstructive pulmonary disease (n ¼ 178) 10 (23.3) 35 (25.9) 45 (25.3) .726
Stroke on admission 8 (18.6) 11 (8.1) 19 (10.6) .051
Other MPS on admission 20 (46.6) 44 (32.4) 64 (35.8) .091
Hypotension on admission 5 (11.6) 15 (11.0) 20 (11.2) .914
Rupture on admission 9 (20.9) 17 (12.5) 26 (14.5) .172
Bicuspid AV 1 (2.3) 8 (5.9) 9 (5.0) .352
Admission GFR <50 3 (7.0) 23 (16.9) 26 (14.6) .107
Admit to surgery timed 6.5 (0-150) 10.1 (0-545) 9.9 (0-545) .034
At operation: .313e
Root þ ascending reconstruction only 5 (11.6) 14 (10.3) 19 (10.6)
Ascending þ hemi-arch replacement 38 (88.4) 115 (84.6) 153 (85.5)
Ascending þ total arch or elephant trunk 0 (0) 7 (5.2) 7 (3.9)
Adjunctive coronary artery bypass 1 (2.3) 10 (7.4) 11 (6.1) .232
Postoperative:f
Stroke 6 (14.6) 14 (10.3) 20 (11.3) .442
AKI 7 (16.3) 20 (14.7) 27 (15.1) .802
Short-term HD (n ¼ 176) 4 (9.8) 16 (11.9) 20 (11.4) .711
Long-term HD (n ¼ 176) 3 (7.3) 7 (5.2) 10 (5.7) .606
Tracheostomy 4 (9.8) 18 (13.2) 22 (12.4) .554
ASA or anticoagulation on discharge (n ¼ 158) 27 (81.8) 83 (66.4) 110 (69.6) .220
AKI, Postoperative acute kidney injury deﬁned as GFR decrease >50%; ASA, aspirin; AV, aortic valve; CCAD, common carotid artery dissection; GFR,
estimated glomerular ﬁltration rate (Cockcroft-Gault formula in mL/min) not including patients with known end-stage renal disease; HD, hemodialysis;
Other MPS, malperfusion syndrome not including cerebral.
Aortic insufﬁciency is deﬁned as moderate to severe on pre- or intraoperative transesophageal echocardiography.
aData shown as number of patients (%); number of patients n ¼ 179 or n ¼ number of patients with available data.
bAge data shown as mean 6 standard deviation with two-sided t-test.
cNot including marijuana.
dAdmit time to surgery shown as median number of hours and range with two-sided t-test.
eP for overall heterogeneity.
fPostoperative data available in 177 patients (due to two intraoperative deaths) unless otherwise stated.
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other patient had Marfan syndrome and presented with
profound coronary malperfusion. The mean number of
additional perfusion defects in group A, excluding cere-
bral malperfusion, was 0.6, compared with 0.4 in group B
(P ¼ .185).Table II lists the carotid morphology in group A
patients. Bilateral CCAD occurred in 16 cases (37.2%).
Where preoperative carotid imaging was available, the
false lumen was thrombosed or did not opacify with
contrast in 18/28 (64.3%) carotid arteries at presentation
(right, 12/17; left, 6/11; Fig 1, a). Postoperatively, 22
Fig 1. Imaging from a 46-year-old woman who presented with chest and back pain and was found to have acute type A
aortic dissection with bilateral common carotid artery dissection (CCAD). a, Preoperative contrast computed
tomography (CT) image showing 95% right common carotid artery stenosis and 60% left common carotid artery
stenosis (yellow highlight added). b, Postoperative CT image with bilateral thrombosed common carotid artery false
lumens (yellow highlight added). c, Postoperative B-mode ultrasound in long-axis showing echogenic thrombosis of left
common carotid artery false lumen (red highlight added) and patent true lumen.
Fig 2. Kaplain-Meier survival curves for acute type A dissection
patients with and without common carotid artery dissection
(CCAD). Numbers below curves represent patients at risk (%).
JOURNAL OF VASCULAR SURGERY
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had evidence of false-lumen thrombosis (Fig 1, b and c).
In patients with false-lumen thrombosis, the degree of
postoperative true-lumen stenosis ranged from 0% (resolu-
tion) to 90%. False-lumen thrombosis causing stenosis
greater than 50% was seen in 13 (40.6%). Eight (25%)
patients had false-lumen stenosis causing stenosis greater
than 70%. There were six of 41 (14.6%) patients who had
new postoperative stroke in group A, compared with 14
of 136 (10.3%) in group B (P ¼ .442). False-lumen throm-
bosis did not appear to affect in-hospital death (P ¼ .298),
preoperative stroke (P ¼ .741), or postoperative stroke
(P ¼ .964).
Two patients with CCAD had recurrent cerebrovas-
cular symptoms on follow-up. Neither could be attributed
to CCAD. One patient initially presented with chest and
back pain as well as stroke, left hemiparesis, paraplegia,
and left leg ischemia. His postoperative course was compli-
cated by mesenteric ischemia requiring subtotal colectomy,
recurrent gastrointestinal bleeding, and renal insufﬁciency.
He was not discharged on aspirin or anticoagulation due to
the risk of bleeding. Over the last 7 years, since repair of his
aortic dissection, the patient experienced several episodes
of agitation and falls. However, no new strokes were
detected on brain imaging. The status of his carotid arteries
is unknown. The second patient was on full anticoagulation
medication after mechanical valve placement and had
complete resolution of his carotid dissection on follow-up
imaging. One year after aortic repair, he suffered subdural
hematoma on the contralateral side to his previous carotid
dissection with good neurological outcome.
Among group A patients, 81.8% were discharged on
antiplatelet or anticoagulation therapy. Survival data were
obtained in 100% via the SSDI, and adequate ofﬁce
follow-up was obtained in 73%. In-hospital survival was
83.7% for group A and 93.4% for group B (P¼ .053). Strat-
iﬁed survival analysis showed no evidence of confounding by
the presence of preoperative stroke (P ¼ .240) or rupture(P ¼ .482). Long-term survival analysis showed no signiﬁ-
cant difference between groups. The 5-year, stroke-free
survival in groups A and B were 69.7% and 73.6% (P ¼
.820), respectively (Fig 2).
There was no difference in postoperative stroke
between study patients and patients excluded due to inad-
equate carotid imaging (P ¼ .682). Excluded patients did
have a higher incidence of renal insufﬁciency on admission
as well as need for in-hospital hemodialysis. In-hospital
mortality in excluded patients was similar to study patients
when stratiﬁed by admission glomerular ﬁltration rate and
dialysis (P ¼ .219). The 5-year survival in excluded and
study patients (with and without CCAD) was similar
(63.9%, 69.7%, and 73.6%; P ¼ .233).
DISCUSSION
It is reasonable to infer from our data that CCAD
predisposes to stroke on initial presentation of acute type
A aortic dissection. Our patients with aortic origin
CCAD were more likely to present with stroke than those
JOURNAL OF VASCULAR SURGERY
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unclear is the risk of stroke after initial presentation.
Despite rare reports in the literature of recurrent neuro-
logic symptoms, the natural history of aortic origin
CCAD is such that it appears less prone to recurrent
neurologic events than traumatic or spontaneous CCAD.
Reports of recurrent neurologic symptoms on adequate
medical therapy were even less frequent.
Schievink and colleagues reported a case of recurrent
bilateral amaurosis fugax on anticoagulation after proximal
aortic repair in a patient with Marfan syndrome.14 She had
aortic origin right CCAD as well as separate ﬁbromuscular
dysplasia of the left internal carotid artery causing dissection
and aneurysm. Her symptoms resolved after undergoing
a right subclavian to internal carotid artery bypass and a left
internal carotid artery interposition bypass. Seelig et al re-
ported a patient with CCAD, sudden hemispheric symp-
toms, and right-side stroke 19 years after proximal aortic
repair.15 He had aortic arch dissection extending into the
right common carotid artery on imaging with recurrent
episodes of amaurosis fugax despite anticoagulation. The
right common carotid artery was ligated, and a carotid-
carotid bypass was performed with resolution of symptoms.
The remaining cases of failure of medical therapy for
aortic origin CCAD were from Neri et al.16 Out of the
42 patients with residual brachiocephalic dissection after
repair of acute type A aortic dissection from several centers,
36 suffered preoperative stroke, which was signiﬁcantly
more than the control group (85.7% vs 11.5%; P <
.001). Aspirin and anticoagulation were used in 35.7%
and 28.5% of patients, respectively. Resistant hypertension
was noted in 21.4%. Unlike most other reports, including
ours, 13 of their patients developed recurrent neurologic
symptoms (30.9%). Revascularization procedures included:
four redo sternotomies with deep hypothermic circulatory
arrest for replacement of the aortic arch with cervical reim-
plantation of common carotid arteries; two subclavian-
carotid artery bypasses; one femoral-right subclavian bypass
for innominate artery occlusion; three CAS; and two open
carotid fenestrations.
With the exception of Neri and colleagues, most
authors with large series report good neurologic outcomes
without the need for CCAD intervention.17-19 The high
rate of failure of medical therapy reported by Neri and
colleagues could be due to referral bias since 30% of the
patients had their initial aortic repair at another institution.
In our patients, aortic origin CCAD was not a signiﬁcant
risk factor for postoperative stroke, and no new strokes
occurred on follow-up.
Type A aortic dissection is often a surgical emergency.
Many patients did not have adequate carotid artery
imaging and were excluded from analysis. Most preopera-
tive scans were performed at outside hospitals. We did
not repeat contrast imaging or perform carotid duplex
ultrasound if it would delay aortic repair. Of our 288 acute
type A dissection patients, 62% had adequate carotid artery
imaging, while 73% of the CCAD patients had adequate
ofﬁce follow-up. Many patients reside far from ouroutpatient centers and were transferred by helicopter. We
send reminder letters to patients and their local physicians
about surveillance imaging. Nevertheless, our follow-up
rates are not complete, and we could have missed patients
with recurrent neurologic symptoms. Another limitation of
our study is that many patients did not have dedicated
intracranial cerebrovascular imaging. Less than 15% of
our patients had dissection extending into the internal
carotid artery, but in a few of those patients, we were
unable to determine the distal extent of the dissection.
Due to limited numbers, the effect of dissection extension
from the common carotid into the internal carotid artery is
unclear.
Degree of stenosis and false-lumen patency did not
affect rates of stroke on presentation or after aortic repair.
Patients with false-lumen thrombosis causing signiﬁcant
carotid stenosis (>70%) did not appear to have increased
risk for stroke postoperatively. However, since few patients
had high-grade stenosis postoperatively (8/32; 25%), we
cannot deﬁnitively say that such lesions will never cause
symptoms. It appears that stroke due to CCAD is primarily
due to thromboembolism rather than hemodynamic (low-
ﬂow) compromise. Naggara and colleagues noted a prepon-
derance of multiple lesions on brain MRI consistent with
a thromboembolic pathogenesis in cervical cerebrovascular
dissection.20 The degree of stenosis was also not associated
with stroke. Although rare and not occurring in our series,
stroke referable to aortic origin CCAD after aortic repair
does exist. Therefore, it is prudent to recommend a postop-
erative prophylactic course of aspirin or anticoagulation
and a lifetime course in recurrent symptomatic cases.
We ﬁnd no compelling evidence in the literature or
from our patients to offer carotid revascularization for
high-grade aortic origin CCAD stenosis before a trial of
antithrombotic therapy. Nonaortic origin CCAD is associ-
ated with a high rate of recurrent ischemic neurologic
events, especially in the ﬁrst 6 months without medical
therapy.21 The Cervical Artery Dissection in Stroke Study
(CADISS) investigators reported impressive results with
either antiplatelet or anticoagulation therapy.1 Random-
ized trial results demonstrating superiority of either
anticoagulation or antiplatelet agents are pending.22 We
extrapolate from the traumatic and spontaneous CCAD
literature that at least 6 months of either antiplatelet or
anticoagulation is warranted.21,23
Recommended management protocol. Patients
found to have acute type A aortic dissection with or
without cerebral malperfusion are offered urgent proximal
aortic repair. Patients presenting with coma are offered
delayed selective repair.12 Initial management also in-
volves anti-impulse therapy with intravenous beta-blockade
to a target systolic blood pressure of <120 mm Hg and
a heart rate of <60 beats per minute.24 Preoperative
carotid duplex imaging is obtained when reasonable, but
we do not delay aortic repair. Those with known or sus-
pected preoperative CCAD should have postoperative
carotid duplex scan for baseline imaging. In the absence of
recurrent neurologic symptoms on follow-up, it is unclear
JOURNAL OF VASCULAR SURGERY
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is warranted.
Several reports describe new neurologic symptoms25
and progression of carotid dissection without adequate
antihypertensive control.3 After proximal aortic repair, we
recommend blood pressure control to <135/80 with
beta-blockade in most patients.24,26 In patients with
evidence of connective tissue disease, we recommend
even lower blood pressure targets.24 All postoperative
patients are enrolled in a protocol of serial aortic imaging.
It is reasonable to initiate at least 6 months of either
antiplatelet or anticoagulation therapy after aortic repair
in patients with CCAD. Until results from randomized
trials are known, we recommend either aspirin alone
(81-325 mg daily), clopidogrel alone (75 mg daily), or
full anticoagulation. We recommend indeﬁnite antiplatelet
agents or anticoagulation in patients presenting with new
symptoms after cessation of initial medical antithrombotic
therapy. Although we have not yet had a failure of medical
therapy, patients who present with recurrent ischemic
symptoms referable to CCAD on adequate medical therapy
would be offered carotid revascularization. Our data, as
well as data from others,20 show that the degree of stenosis
does not affect stroke patterns. Patients with signiﬁcant
atherosclerotic disease of the carotid bulbs or internal
carotid arteries are offered revascularization, independent
of the CCAD.
CONCLUSIONS
CCAD, due to extension from aortic arch dissection,
has favorable outcomes after aortic repair alone. There is
no evidence that aortic origin CCAD requires routine
operative repair, regardless of the degree of stenosis or
false-lumen patency without recurrent symptoms. Antipla-
telet or anticoagulation therapy is recommended for at least
6 months following initial presentation. Additional longitu-
dinal studies are needed.
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